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TOM TAT

Trong thuy phan sinh khéi lignocellulose, p-D-1,4-endoglucanase 1a mot trong nhing enzyme quan trong
nhéit. Tuy nhién, cic ching vi khudn trong ty nhién thuong c6 hoat do B-D-1,4-endoglucanase thip, do do viée
g dung cong nghé tai t hop dé nang cao hiéu suét tong hop enzyme dich 14 cin thiét. Mot s6 hé théng biéu
hién gen B-D-1,4-endoglucanase da dugc thiét ké sir dung cac dong t& bao chu khic nhau. Bai béo nay trinh
bay két qua thiét k& hé théng biéu hién gen p-D-1,4-endoglucanase én dinh trong t& bao Bacillus subtilis 168M.
Ba thanh phin chinh dwoc t6 hop voi nhau dua trén phuong phap megaprimer bao gdm promoter (180bp) cuia
gen a—amylase tu chung chu B. subtilis 168M, toan bo khung doc mo cta gen B-D-1,4-endoglucanase (1500
bp) tir ching B. amyloliquefacient VLSHO8 véi doan terminator (81 bp) téng hop ctia gen a—amylase tir ching
B. licheniformis 3BT2. Toan bo td hop nay c6 d6 dai 1800 bp dugc dwa vao vector pHT43 da dugc cit bo trude
doan promoter va peptide tin hiéu va bién nap vao té bao kha bién B. subtilis 168M. Ching B. subtilis 168M tai
t6 hop mang vector pHT43[Bspr.endo.Blter] ¢ hoat tinh B-D-1,4-endoglucanase 1a 7 U/ml, cao hon 23 1n so
v6i hoat tinh enzyme tir ching ty nhién B. amyloliquefacient VLSHOS. Viéc thiét ké va biéu hién thanh céng
thong biéu hién gen B-D-1,4-endoglucanase cua ching B. amyloliquefacient VLSHO8 trong vector pHT43
mang doan promoter cia gen a- amylase tir ching B. subtilis 168M va terminator clia gen o-amylase tr chung
B. licheniformis 3BT2 gop phan chu dong tdng hop hidu qua B-D-1,4-endoglucanase hoat tinh dé st dung.

Tir khéa: Bacillus amyloliquefaciens VLSH 08, biéu hién trong Bacillus subtilis 168M, p-D-1,4 endoglucanase

1di 16 hop, phwong phdp megaprimer, vector pHT43
MO DAU

Trong sb cac enzyme thuy phén cellulose, p-D-
1,4-endoglucanase (EC 3.2.1.4) la enzyme quan
trong nhat vi n6 khoi dong cho toan bd qua trinh
thiy phan cellulose. Tuy nhién, hoat tinh B-D-1,4-
endoglucanase tir cac chung vi sinh vét trong tu
nhién thuong rat thap, do vy dé nang cao dugc hoat
tinh enzyme, bén canh cac phuong phéap téi wu diéu
kién nudi cdy ching ty nhién thi cic ky thuét tao
chung téi t6 hop ciing dugc ing dung kha rong rii ca
trén thé gidi va ¢ Viét Nam. Cho dén nay, mot ) hé
thong biéu hién gen B-D-1,4-endoglucanase di dugc
thiét ké va dung nap vao cac dong té bao chu khac
nhau nhu Escherichia coli BL21(DE3) (Pandey et
al., 2014), Bacillus subtilis (Liu et al., 2012), Pichia
pastoris (Varnai et al., 2014) tao ra cac chung tai
t6 hop co hoat tinh cao gap tir vai lan dén vai chuc
14n so véi cac chung ty nhién.

Biéu hién gen & t& bao B. subtilis di thé hién
dugc nhiéu vu diém hon so vdi cac hé thong biéu
hién khac nhu toc d9 sinh trudng nhanh, protein

ngoai lai dugc tiét ra ngoai mdi trudng, tao diéu kién
thuan lgi dé thu héi va tinh sach. Tuy nhién, ciing
nhu cac hé thong biéu hién & cac loai vt chu khac,
qué trinh tong hop protein tai to hop ¢ té bao B.
subtilis chiu tic dong ctia rat nhiéu yéu td nhu sy dao
thai cac plasmid ngoai lai, sy cam tmg va diéu hoa
qué trinh biéu hién. Do véy, viéc thiét ké dugc hé
théng biéu hién protein tai to hop on dinh 1a rit can
thiét. De thu nhan enzyme tai t6 hop voi mot luong
16n can phal dam bao gen ma hoa protein duoc gin
trong hé thdng vector biéu hién 6n dinh bao gom
promoter manh, doan gen ngoai lai va terminator.
Ngoai ra sy phu hgp gita RNA-polymerase cua
chung chua véi promoter cua hé biéu hién ciing 1a mot
trong nhitng yéu t6 quyét dinh hiéu sudt biéu hién
protein dich & chung tai to hop (Davis et al., 2011).
Trong bai b4do nay ching t6i trinh bay qua trinh xay
dung hé théng biéu hién 6én dinh gen B-D-14
endoglucanase trong vector con thoi pHT43 bao gdbm
promoter cia gen a-amylase ti ching B. subtilis
168M gin v6i khung doc mé cua gen B-D-1,4
endoglucanase  tach dong tor chung B.
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amyloliquefaciens VLSH 08 va doan terminator cua
gen a-amylase tir chung B. licheniformis 3BT2.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Chiing vi sinh véat, plasmid

Chung Bacillus licheniformis 3BT2, ching
Bacillus amyloliquefaciens VLSHOS8 tir tdp hop
ching giéng cua Phong Cong nghé Vit liéu sinh hoc,
Vién Cong nghé sinh hoc.

Chung Bacillus subtilis 168M nhan tr Vién Vi
sinh vat va sinh hoc phén t, Truong Pai hoc tong
hop Greifswald, CHLB Duc.

Vector pHT43 mua cua hang Mobitec (CHLB
birc) duoc thiét ké chuyén dé bi€u hién trong t€ bao
Bacillus subtilis.

Poan terminator dugc téng hop dua trén trinh tu

terminator cia gen o-amylase tu chung B.
licheniformis 3BT2 (IDT, My).

Phuong phap nghién ciru

DNA genome ctia vi khuan dugc tach chiét theo
huéng dan cia nha san xuat by Kit GeneJET
Genomic DNA Purification (Thermo Fisher, M¥).

Tai t6 hop gen bang phuong phap megaprimer
(Upender et al., 1995).

_ Chuén bj t€ bao B. subtilis 168M khi bién va
bi~én nap plasmid vao té bao B. subtilis theo hudng
dan cia hang Mobitec (CHLB Drc).

Hoat d¢ B-D-1,4 endoglucanase dugc xac dinh
bang lugng duong khir tao ra tir phan tmg thuy phan
CMC (Ghose, 1987) Mot don vi CMCase dugc dinh
nghia 12 luong enzyme cin thiét dé tao ra 1 pmol
glucose trong mot phut & nhiét dd 60°C, pH 6,5

KET QUA VA THAO LUAN

Trong cong bd trude ddy ciia nhom nghién ciru,
gen  PB-l,4-endoglucanase  cia  ching  B.
amyloliquefaciens VLSH 08 da dugc tach dong va
xac dinh trinh ty khung doc mo cb chiéu dai 1500
bp, ma hoa cho 499 amino acid (Phan et al., 2012).
V6i muc ti€éu nang cao hoat tinh [-1,4-
endoglucanase ctia ching ty nhién, chung t6i da thiét
ké vector biéu hién gen p-1,4-endoglucanase dua
trén khung ctia vector con thoi pHT43 (Mobitec).
bay la vector c6 mang doan promoter grac va trinh
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tu tin hiéu SamyQ, vi vay n6 c6 kha ning biéu hién
manh cac protein tai to hop. Tuy nhién dé dam bao
tinh pht hop giita cac yéu to phién ma va dich ma
cua ching chu véi promoter ctia hé biéu hién, ca hai
thanh phan trén déu duoc cit bo khoi vector gdc
bang hai enzyme gi6i han Kpnl va Smal, thay vao d6
la promoter cua gen a-amylase tu chung chu B.
subtilis 168M va doan peptide tin hi¢u cua chinh gen
B-1,4-endoglucanase tir chung B. amyloliquefaciens
VLSHOS.

Phan lidp promoter cia gen a-amylase tir chiing
B. subtilis 168M

DNA genome cta chung B. subtilis 168M dugc
tach chiét va dung lam khuon d khuéch dai doan
promoter ctia gen a—amylase bang cip mdi Py, (5-
TTGATTTGTATTCACTCTGCC-3) va Pk 1a doan
moi kép duoc thiét ké dya trén trinh tu truéc codon
khoi dau cta gen a—amylase va tir codon khoi déu
gen B-1,4 endoglucanase cua chung B.
amyloliquefaciens VLSHO8 (5-
AGAGATTGACCGTTTCATTCTTGACACTCCTT
ATTTGA-3). San pham thu duoc c6 kich thudc 180
bp, phu hop vdi tinh toén ly thuyet ‘Tuy nhién aé
khing dinh chinh Xac san phim khuéch dai gen la
doan DNA mong mubn, san phdm PCR dugc tinh
sach rdi gin vao vector TA cloning pCR2.1
(Invitrogen) va xac dinh trinh ty bing cip mdi
pUC/M13 sequencing. Trinh tu doan DNA nay
tuong dong 99% v&i doan DNA c¢6 chia hé thong
promoter cua gen a-amylase cia cdc chung thudc
loai B. subtilis da dugc cong bd trén Ngan hang gen.

Tao t6 hop [Bspr.endo.Blter] bao g(‘ﬁm promoter
gen a—amylase cia ching B. subtilis 168M, khung
doc mé gen B-1,4-endoglucanase cia ching B.
amyloliquefaciens VLSH08 va terminator ctia gen
a-amylase tir chiing B. licheniformis 3BT2

Song song v6i budc khuéch dai promoter cia
gen a—amylase tu chung B. subtilis 168M, khung doc
méd cua gen [-1,4-endoglucanase cua chung B.
amyloliquefaciens VLSH 08 cling dugc khuéch dai
lai bang cap moi F8 (5-
ATGAAACGGTCAATCTCT-3’) va R8 BamHI
(5’-CAGGATCCCTAATTTGGTTCTGATCC-3").
Sau do, hai san phém khuéch dai gen tiép tuc duoc
sir dung lam khuon dé tong hop doan gen bao gdém
ca hai thanh phan bang cip mdi Pipsva R8. T4 hop
gen méi [Bspr.endo] dugc gin vao vector TA
clomng pCR2.1 (Invitrogen) va xac dinh trinh ty
bang cap moi pUC/M13 sequencing dé dam bao qua
trinh tai t6 hop van dam bao mirc d¢ chinh xac cia



Tap chi Cong nghé Sinh hoc 14(2): 347-351, 2016

qué trinh dich ma tir promoter sang mé khoi du cua
gen dich.

Mat khac, doan terminator ciia gen a-amylase tir
chung B. licheniformis 3BT2 dugc tong hop c6 chidu
dai 81 bp, bao gdm 24 nucleotide c6 trinh tu céac
nucleotide bd tro cho nhau tao thanh dang kep toc 1a
tin higu dé két thuc qua trinh phién mi. Poan
terminator ndy c6 gén thém trinh ty enzyme gi6i han
BamHI. T hop méi [Bspr.endo] va doan terminator
o trén cung dugc xu ly voi BamHI trude khi duge
ghép voi nhau bdoi T4 ligase tao thanh hdp gen
(cassette) méi [Bspr.endo.Blter]. Ciap mdi Py va
mdi  Pisg (5~ CAAAGAAATTTTATAAGAA
GGAG-3’) dugc str dung dé khuéch dai lai toan bod
t6 hop [Bspr.endo.Blter]. San phdm khuéch dai cudi
cung co kich thude khoang 1.800 bp duoc kiém tra
bang dién di trén gel agarose 0,8% (Hinh 1), dong
thoi duge gin vao vector tich dong pCR2.1 trude
khi bién nap vao té bao kha bién E. coli TOP10F’
bang xung dién dé nhan dong. Cac dong plasmid
mang cassette [Bspr.endo.Blter] sau do dugc ct
kiém tra bang Smal va Kpnl.

M 1

~1,8 kb

Hinh 1. Khuéch dai t& hop [Bspr.endo.Blter] bang cép méi
Pigs va P3g cO kich thuwéc khodng 1.800 bp. M: 1kb DNA
marker (Fermentas) ; 1: San ph&dm khuéch dai gen.

M 1

80 kDa —
58 kDa —

46 kDa —

30 kDa —

A

T4 hop [Bspr.endo.Blter] tir vector pCR2.1 dugc
xir 1y voi Smal va Kpnl va gén vao hai vi tri twong
ung trén vector pHT43 da loai doan promoter grac
va trinh  tg tin  higu SamyQ. Vector
pHT43[Bspr.endo.Blter] sau d6 dugc nhan dong trén
té bao E. coli TOP10F’ trudc khi bién nap vao té bao
B. subtilis 168M.

Biéu hién té hop [Bspr.endo.Blter| trong té bao B.
subtilis 168M

Qué trinh bién nap vector pHT43 vao té bao B.
subtilis 168M kha bién dugc thuc hién theo quy trinh
clia hing Mobitec. Cac khudn lac riéng ré sau khi
tach riéng, dugc nudi cdy dé tach plasmid va kiém
tra lai sy co mat cua td hop [Bspr.endo.Blter] bang
Smal va Kpnl. Cic khuin lac mang vector
pHT43[Bspr.endo.Blter] sau d6 dugc nudi trén moi
truong LB ¢6 bd sung chloramphenicol 5 pg/ml va
0,8 g/l L-Tryptophan, nuéi & 37°C trong 36h dé thu
nhan enzyme ngoai bao. Két qua dién di dd protein
dich nuéi cdy ching B. subtilis 168M tai t6 hop va
zymogram trén co chit CMC cho thdy tai vi tri
protein c¢6 kich thu6c 35 kDa va 42 kDa c6 xuét hién
vong thily phan CMC (Hinh 2). Hai vong thuy phan
nay tuong ung voi hoat tinh f-D-1,4-endoglucanase
clia protein tai t hop va enzyme cua ching chu B.
subtilis 168M.

Hinh 2. Dién di db protein va zymogram hoat tinh thuy phan 1% CMC cda dich nudi cay chiing B. subtilis 168M tai t6 hop
mang vector pHT43[Bspr.endo.Blter]. M: Marker NEB P7708S; A. Gleng 1: Protein tong s6 tr dich nuéi ciy chang B. subtilis
168 mang vector pHT43 nguyén ban; Giéng 2 va 3: Protein téng s cla dich nudi cdy chiing B.subtilis mang vector pHT43
[Bspr.endo.Blter]. B. Giéng 4 va 5: Hoat tinh thuy phan 1% CMC cla dich nudi cdy chiing B.subtilis mang vector pHT43
[Bspr.endo.Blter] tai vi tri 35 kDa va 42 kDa; Giéng 6: Hoat tinh thuy phan 1% CMC cda dich nudi cAy ching B.subtilis mang

vector pHT43 nguyén ban.
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Nghién ciru ciia Zeigler (2000) cho thiy gen p-
D-1,4-endoglucanase cua chung B. subtilis 168M co
kich thudc 1.527 nucleotide, ma hdéa cho 508 amino
acid. Poan peptide tin hi¢u ctia cac protein tir loai
thudc chi Bacillus ¢6 d6 dai tr 28-31 amino acid
(Zeigler, 2000). Do d6, theo tinh toan ly thuyét, B-D-
1,4-endoglucanase tir chung chu B. subtilis 168M va
enzyme tai t6 hop phai c6 kich thudc twong tmg 1a
52 kDa va 50 kDa. Tuy nhién, trén zymogram lai
thdy xuat hién vong thuy phan tng véi vi tri 42 kDa
va 35 kDa. Piéu nay c6 y nghia protein khi tiét ra
ngoai moi truong da b cit ngan lai 10-15 kDa. Beta-
D-1,4-endoglucanase tiét ra ngoai méi trudng ton tai
& dang bi “cét xén”. Hién twong nay ciing dugc ghi
nhan trong nghién ctru ctia Lo ef al. (1988) khi biéu
hién B-D-1,4-endoglucanase cua chung B. subtilis
PAP115 trong té bao E. coli IM103. Phén tich kich
thudc protein tir dich nuéi cdy va dich pha té bao cua
chung E. coli IM103 tai t6 hop va ching B. subtilis
PAPI15 cho thdy cic enzyme p-D-14-
endoglucanase déu cé kich thuée 35,8 kDa nhé hon
s0 voi tinh toan 1y thuyét 16,4 kDa. Nhoém nghién
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clru da tao dot bién gen, cit mot doan gen ma hoa
cho 163 amino acid vé phia ddu C ciia P-D-1,4-
endoglucanase ma van thu duge protein mang diy du
dic diém thuy phan CMC cua chung ty nhién. Dleu
nay co6 thé duoc giai thich nhu sau: toan bo taim gin
co chit va tam xuc tac cua B-D-1,4-endoglucanase
déu ndm & cac vi tri gan dau N cta enzyme, do d6 c6
thé trong qué trinh déng gbi protein, t& bao da tw cit
lam giam kich thudc protein, lam cho protein tré nén
“nho gon” tao diéu kién thuan loi cho viéc tiét
protein ra dich nuéi cdy (Lo et al., 1998). Tuy nhién,
véi sy phat trién cua cac thiét bi nghién ctu hién
nay, dé khiang dinh gia thuyét trén can thiét phai tién
hanh x4c dinh trinh ty protein ctia cac enzyme tai td
hop sau khi tinh sach.

Hoat tinh B-D-1,4-endoglucanase cua chung B.
subtilis  168M  tii t6 hop mang vector
pHT43[Bspr.endo.Blter] dugc xac dinh cho théy
chung ¢6 hoat d6 6n dinh 7 + 0,5 U/ml, cao hon hoat
tinh cta chung ty nhién B. amyloliquefaciens
VLSHO8 (0,3 U/ml) 23 lan (Hinh 3).
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Hinh 3. Hoat tinh B-D-1,4-endoglucanase ctia chiing tw nhién B. amyloliquefacient VLSHO8 va chiing B. subtilis 168M tai t&

hop mang vector pHT43[Bspr.endo.Blter].

Cong nghé tai t6 hop hién nay da cho phép nang
cao kha ning tong hop cac protein/enzyme mong
muén 1én dén hang chuc, thdm chi hang tram lan.
Pandey et al. (2014) da tach dong gen B-D-1,4-
endoglucanase cua ching B. subtilis IARI-SP-1 tir
dat dugc tudi bang nude thai ciia nha may bot gidy
trong mot thoi gian dai va biéu hién né trong E. coli
BL21(DE3). Chung ta1 t6 hop ¢6 hoat tinh B-D-1,4-
endoglucanase cao gip 4 1an so véi ching tu nhién,
dat 10 IU/ml (Pandey et al., 2014). Trong nghién ctru
nay, hoat tinh B-D-1,4-endoglucanase cua ching B.
subtilis  168M  tii t6 hop mang vector
pHT43[Bspr.endo.Blter] di tang gip 23 lin so voi
chung dai, hoat tinh nay van c6 thé tiép tuc duogc
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nang cao hoat tinh 1én nita bang cach toi uu cac dicu
kién biéu hién.

KET LUAN

D3 thiét ké thanh cong thdng biéu hién gen B-D-
1,4-endoglucanase cua chung B. amyloliquefacient
VLSHOS trong vector pHT43 mang doan promoter
cua gen a- amylase tir ching B. subtilis 168M va
terminator cua gen o-amylase tu chung B.
licheniformis 3BT2 c6 téng chiéu dai 1.800 bp.
Enzyme tai t6 hop c6 hoat tinh 7 U/ml, cao hon 23
1an so v6i hoat tinh cia ching ty nhién.
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Loi cam on: Cong trinh nay dwoc thuc hién tqi
Phong Cong nghé vdt liéu sinh hoc, Vién Cong nghé
sinh hoc nho nguon kinh phi cia Pé tai “Nghién ciru
tao ché phém enzyme tdi 1 hop thuy phan
lignocellulose phuc vu san xudt con nhién lieu”, ma
56 KC.04.22/06-10.
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CONSTRUCTION OF A STABLE EXPRESSION SYSTEM FOR ENDOGLUCANASE IN

BACILLUS SUBTILIS 168M

Phan Thi Tuyet Minh, Nguyen Quoc Viet, Nguyen Kim Thoa, Le Gia Hy, Tran Dinh Man™

Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Beta-D-1,4-endoglucanase plays an important role in biomass hydrolysis, the microorganisms in nature
can synthesize this enzyme at very low activity. Together with development of biotechnology, a low enzymatic
activity problem has been overcome by using the recombinant method. Several expression systems for -D-
1,4-endoglucanase were designed for use of different cell lines. In this paper, we have constructed a stable
expression system for f-D-1,4-endoglucanase gene in Bacillus subtilis 168M. Three main components
including the promoter (180 bp) of a—amylase gene from the host strain B. subtilis 168M, the whole open
reading frame of S-D-1,4-endoglucanase (1,500 bp) gene from B. amyloliquefacient VLSHOS strain, and the
terminator (81 bp) of a—amylase gene from B. licheniformis 3BT2 strain, were reconstructed via megaprimer
method. Subsequently, this new reconstitution was ligated into a modified pHT43 vector which was cleaved its
own promoter and signal peptide fragment (AmyQ) and transformed into the compotent B. subtilis 168M. The
recombinant B. subtilis 168M carrying pHT43[Bspr.endo.Blter] vector showed B-D-1,4-endoglucanase activity
at 7 U/ml, 23 times higher than that of the wild type B. amyloliquefacient VLSHO8 strain. The successful
design and expression of the expression system B-D-1,4-endoglucanase isolated from B. amyloliquefacient
strain VLSHO8 in pHT43 vector carrying the promoter of the a- amylase gene from B. subtilis strain 168M and
the terminator of the o-amylase gene from B. licheniformis strain 3BT2, actively contribute effectively

expression of B-D-1,4-endoglucanase for use.

Keywords: Bacillus amyloliquefaciens VLSH 08, expression in Bacillus subtilis 168M, recombinant p-D-1,4

endoglucanase, megaprimer method, pHT43 vector
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